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1 
The prenent invention il directed fo the treat- 
ment of gum dextran to confer thereon the 
property of forming viscous solutions, and more 
particularly fo the conditioning of dextran which 
bas been produced by fermentation of an aqueous 
solution of a polysaccharide in the presence of a 
bacterium, and especially by the genus Leuco- 
nostoc mesenteroicles (Cienkowski) Van Tieghem, 
Bergey's Manual Determinative Bacteriology, 
fifth edition. 
The yield of gum dextran produced by the 
above fermentation process can be materially in- 
creased by supplying proper nutrients, including 
autolyzed yeast, as set forth in applicant's prior 
Patent No. 2,392,258, granted January 1, 1946. 
The gum dextran produced by the fermentation 
of a fermentable sugar including sucrose in the 
form of either refined or raw carie sugar or re- 
fined beet sugar, or .reclasses, bas the formula 
(C6H10Os)n, and is a mucflaginous substance 
which can be precipitated from aqueous solution 
by the alcohols and other dehydrating agents. 
However, the gum dextran which is precipitated 
is sticky, tenacious, and extremely difficult to 
handle.. Further, aqueous colloidal suspensions 
of the gum dextran have-a very low viscosity, and 
as fo this property can hot be compared with the 
natural gums such as gum karaya, tragacanth 
and the locust bean gum. 
If may be pointed out that an almost unlimited 
field for the industrial utilization of gum dextran 
may be developed if the gum dextran can be re- 
covered in-the form in which it possesses a high 
viscosity potential, that is, comparable with the 
natural gums such as those above set forth. 
Vhen gum dextran is ïormed by fermenting an 
aqueous substrate with a culture of species Leuco- 
nostoc mesenteroicles (Cienkowski) Van Tieghem, 
the gum dextran which is produced in the sub- 
strate frequently, but hOt always, assumes such a 
thick high yiscous state that it can n0t be poured 
from the container in which it is formed. 
Gum dextran may be produced by employing 
the following aqueous substrate: 
Carie sugar ...................... grains__ 150 
Tryptone ......................... do .... I0 
Yeast extract___= ...... i ........... do .... I 
Water ................ cubic centimeters__ I000 
Di-potassium phosphate .......... grains__ 1 
However, when the gum dextran is treated 
with a precipitating agent, as for example, ethyl 
or isopropyl alcohol in the proportion of two 
volumes of alcohol fo 8ne of the cultured sub- 
strate, the precipitated gu when ruade UP .with 

water equivalent fo the original volume of the 
cultured substrate, produced a solution which. 
had practically no viscosity. While ethyl or iso- 
propyl alcohol in specific proportions .bave been 
5 set forth as the precipitating agent, it.-is to be 
understood that other precipitating agents and 
other proportions can be used and the resultng 
precipitated gum dextran in aqueous solution 
will bave very little viscosity.. It is, therefore, 
10 quite clear that the nature and constitution 
the gum dextran precipitated from a sugar con- 
taining substrate which bas been fermented by 
bacteria of the character set forth, bas been 
changed by precipitation and has different prop- 
15 erties than are possessed in ifs originally formed 
state. 
It bas been discovered that the viscosity po- 
tential of a gum dextran produced by fermenting 
a polysaccharide substrate with bacteria, nd est 
20 pecially by the genus Leuconosto. meseneroides 
(Cienkowski) Van Tieghem, as heein disclosel ' 
and as disclosed in Patent No. 2,392,258, the dïs- 
closure of which is hereby incorporated in the 
present application, can beincreased by treating 
25 the aqueous colloidal suspension of the gum dex- 
tran with an aldehyde and especially saturated 
aliphatic aldehyde. The aldehydes in general re 
act with a gum dextran to form aldehyde com- 
plexes. These aldehyde complexes may be then 
3o treated with a precipitating agënt, as for ex- 
ample a monatomic aliphátic alcohol, and the 
precipitated material then dries easily, is hot 
sticky, and bas many of the properties of gum 
tragacanth as regards its ability fo produce a 
35 high viscosity in aqueous suspension. Insa.d 
of using a!cohol or other chemical as a precipi 
tating agent, the gum dextran aldehyde c0mplex 
present in the substrate canbe recovered here- 
from by mechanical means, as. for examp!e b 
40 centrifugence. The recoveçed.gim dextran com 
plex exhibits higher viscosities in.aqueous solu- 
tion at low concentrationsthan unaldehyded 
gum dextran, and further is less mucilaginous 
and tacky than unaldehyded gum dextran.. .Gum 
45 dextran recovered from substrates of the chárac- 
ter herein set forth bas relatively little_viscosity 
in aqueous solution at low concentrationS, .and is 
a sticky mucflaginous materiah The' gum'dex - 
tran-aldehyde product of the preÇent _in,.en, i-cil 
50 produced as hereinafter Set foth in any:pf is 
variations, is characterized by the property of 
being soluble in water, 
if bas also been discovered that in or¢ïer t0  
tain the highest yields of extracted gumfrom 
.5 ubst_rates or mashes containing a polysacchride, 
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as for example sucrose, and which have been fer- 
mented, the fermented substrate should prefer- 
ably be dehydrated before the addition of the 
aldehyde. Not only does this increase the yield 
of the gum dextran produced by the fermentation 
process as above set forth, but the dehydration 
of the fermented material before the addition of 
the aldehyde bas a: decided effect on increasing 
the viscosity potential of the gum dextran after 
its precipitation from the fermentable medium 
and the solution thereof or suspension thereof in  
an aqueous vehicle or carrier. 
The fermented aqueous substrate-producel  in- 
the manner herein set forth or as set forth,in 
plicauts' prior Patent No. 2,392,258, may be sub- 
ject to a freezing step and then- the frozen 
cultured substrate may be thawed before treat 
ment of the fermented substrate with the alde, 
hyde, as for example a saturated aliphatic alde- 
hyde broadl and sPeciffCally of the character 
hCeih¤fter¤ set forth; or, aiternatively; the cul- 
ture, fèrmentel sïbstrate of thë character set: 
fbrth may be boiled and then cooled before 
is trea-tel: wih- the" adehy;de: 
ThCfreezing of. the material maybe carried 
oUt'in any manner.whatsoever which will effect 
the: freCing; but'it  bas been" discovered that  it 
is tiihly advantageous t0 freeze the material 
With Dry.-Icewhichis s01id carbon dioxide. The 
DryIcë hot only- functions fo freeze the culture 
substrate; but also contributes significantly to 
the vts.cosity of theextracted material by saturat- 
Ing the fermentable substrate with carbon 
di0xide, that: is CO. gas. Since the aledhydes 
Used t0 treat'the fermented substrate are active 
reducing agents,, the CO. gas from the Dry 
efidS t0 remove all theoxygen from the culture 
fërrnentedsulstrat; and thereby accelerates the 
formation of aldehyde complexes upon the subse- 
qUent' additin of the- aldehyde complexes The 
frëezing of.th-e:fermented substrate, as for exam- 
ple:  mixtUre'f cane sUgar, tryptone, yeast ex- 
tract; wter; and di-potassium phosphate to 
which there' bas een added a culture of species 
Leúcnooc  mesenéroides (Cienkowskl) Van 
Tleghem, is desirablY accomplished belote the 
fermentdtion of the above aqueous substrate or 
anF equialent aqueous substrate has progressed 
too fr, that is, before the viscosity of the sub- 
state bas increased te too great-an extent. In 
other words, the' àqueous extract is dehydrated, 
tïit is frozen, before the aqueous extract be- 
c'0meg too Viscous. When the specific aqueous 
extract: above set forth is incubated at a tem- 
pertïre betwëen  25 :° and 30 ° C. af the end of 48 
hoiir, thë solutï0n i's so viscous that it appears 
like: . soli'd" mss of. jelly and onlycan be- shaken 
witlà-greït-dlfficulty from the vessel in wlaich 
ttie ferriientatïon is carried out. Therefore, the 
d'ehydatïori, that iS.the freezing or the boiling of 
ttie culurëd sUlJstrate, should take place before 
tie fermented mass bas assumed a highly'viscous 
Stte. 
it bas beeii dicovered that by freezing or boil- 
ing tIe cultu-ed: sbstratë beîore treatment with 
ttie aldeIydë, the gum dextran produced by 
fermênthtîmï ts prtïally dehydrated, and more 
easily precipitated: Aftër the frozen substrate 
is allowed to thaw,, or after the boiled substrate 
i cooled, the biling renïoving or greatly reduc- 
iïg tlïe wïter content of the substrate, the ïrozen 
Or boiled material does hot quickly re-absorb 
Wäter. 
 may be poined out that the most desirable 
mehod of removing water from the gum dextran 

4 
which has been treated with the aldehyde and 
then precipitated by any of the precipitating 
agents previously used in the art, is fo subject 
the so-treated gum dextran complex to the action 
5 of a high speed centrifugal usually of the basket 
type. This removes the water from the gum 
and the latter can then be further dried at low 
temperature. One suitable.procedure2s-to de- 
cant most  of the liquid from the precipitation 
le vessel after the addition of the precipitating 
agent which is usually an alcohol, and then to 
transfer the precipitated material to the centrif- 
ugal apparatis: Preferably, although not neces- 
sarily,-after- decantation, the material may be 
15 washed witti alcohol and then subjected fo cen- 
trifugal. ïction:to further remove water and de- 
hydrate the precipitated gum dextran complex. 
Usuall: the rime required to dehydrate the ma- 
terial will vary from 20. fo 30 minutes when the 
20 centrifugal operates at an R. P. M. of approxi- 
mately 5,000: However, this-, rime-, of dehydra- 
tion in thecentrifugal ' and ttie-speed of rotation 
of ttie  centrifflgal a-re-merely exemplary; and if 
is obvious  tlïa,t-ttie  invention is not limited fo 
25 ttiese specifib- rimes of treatments or speeds, of 
treatment These.-are  merely given by the way 
ofillustration ', ard not bytheway of limitation'. 
Ttie material may-be removed from the centri- 
fflgalï ISy scraping the surface of the filter pad 
3o thereof. Thereafter, the material is allowed to 
ripen by sulsjecting the saine to a current of an 
oxygen containing- gas; as for example air, al- 
ttiough not limited thereto. Preferably, the 
ripening temperature stiould not. exceed 105 °. F., 
3 and is: usually- between. 85 ° F nd 105 ° F, 
though here again the temperature may vary. 
The oxygen-containing gas not only oxidizes but 
ages-the gum dextran which bas been treated 
with ar. aldehydé,, as  herein set forth, and then 
40 dehydrated; as.set fortti. The gum dextran com- 
plC on treatment with the oxygen-containing 
gas such as airor, pure oxygen, loses itsstickiness 
or tackiness an'd becomes at least of a doughy 
consistency that can be handled without ad- 
,. herence, to the-surface of the drying vessel or 
the hands of the. operator. If: bas also been 
discovered that the  viscosity value of the dried 
gum dextran complex after being treated as set 
forth and then ripened can be fnrther increased 
 by incorporating in the gum a limited amount 
ofwater to provïde  veryheavyqueous suspen- 
sion or pste, and then.dehydrating the material 
in- any suitable manner, including the dehydra- 
tion in a centrifugal or any other similar ap- 
5:» P aratus. Thereafter, the material may again be 
dried by-passing an oxygen-containing gas there- 
over, as for. example air or oxygen for a suitable 
period of rime until the material loses ifs sticki-. 
ness or tackiness and. becomes again of a. 'doughy 
6o consiStency. While an oxidizing gas is prefer- 
able, there may be substituted therefor a neutral 
gas, as for example, nitrogen or any of the gases 
usually used for drying purposes. If bas been 
ascertained that it is desirble, fo thoroughly 
(;5 wash the gum dextran material after precipita- 
tion with the precipitating agent, as for exam- 
ple, a saturated aliphatic alcohol, the washing 
step-being, usually with a saturated aliphatic al- 
cohol, as for example ethyl alcohol, isopropyl 
70 alcohol, butyl alcohol, or the like. Good results 
are obtained when the precipitated material is 
washed with methyl alcohol when the gum is no 
fo. be used for. food purposes or- does not con- 
tact any food. The purpose of this separate 
75 washing step-is fo facilitate the drying of the 



materlal when itis subsequently dried either in 
a centrifugal apparatus or in any filter. It also 
functions to shorten the usual ripening period of 
the gum dextran. Methyl alcohol may also be 
used as a precipitating agent. 
If has also been discovered that thick solu- 
tions of gum dextran complex can be obtained 
from colloidal suspensions of the gum dextran 
complex which has been treated with an alde- 
hyde, and then precipitated and dried, if the 
particles of the dried non-tacky, non-sticky gum 
dextran complex are added to water and al- 
lowed fo absorb the water to their maximum 
capacity. Gum solutions of .higher vis0sity, 
tha is thicker solutions, can be obtained em- 
ploying this procedure than those which are ob- 
tained by rapidly dissolving by mechanical agi- 
ration or stirring gum dextran which, has been 
treated with an aldehyde, then precipitaed and 
dehydrated and/or dried. The final viscosity of 
the precipitated mass in solution appears tobe. 
intergrated with the amount of swelling of the 
particles of gum added to the water. 
The present invention wfll be illustrated by the 
following examples: 
EXAMPLE I 
400 cc. of a substrate or mash of the character 
previously set forth, said mash being fermented 
by Leuconostoc mesenteroicIes (Cienkowsld) Van 
Tieghem, were placed in a large beaker while 
it was still in a liquid state, and 150 cc. of 
acetaldehyde added. After mixing and thor- 
oughly stirring, 50 cc. of formaldehyde was added 
to the fermented liquid substrate and the mix- 
ture thoroughly mixed, in order to precipitate 
the gum dextran from the solution, there was 
added thereto !50 cc. of isopropyl alcohol and the 
precipitaçed gum was allowed to settle. The 
supernatent liquor was then decanted by suction 
pump and the relatively wet gum dextran was 
then transferred to a Petri dish, and dried at a 
room temperature of about 68 ° F. To 6.25 grams 
of this partially dried material, there was added 
100 cc. of water. The particles were then allowed 
to swell, at which rime the suspension was agi- 
tated until a homogeneous mixture.was formed. 
When ô.5 grains of said homogeneous mixture 
was added fo 100 cc. of water, the viscosity read- 
ing on the Brookfield viscometer was 2,000 cps. 
EXAMPLE II 
A substrate was prepared by mixing cane sugar, 
tryptone, yeast extract, water and di-potassium 
phosphate in the proportions herein set forth. 
This substrate was sterilized at 250 ° F. for about 
30 minutes, and then seeded with 10 cc. of a cul- 
ture of species Leuconostoc mesenteroicIes 
(Cienkowski) Van Tieghem. This cultured sub- 
strate was then incubated at a temperature vary- 
ing between 25 and 30 ° C. The period of incu- 
bation was 48 hours. 300 cc. of this incubated 
material while in liquid state, were introduced 
into a large beaker and 100 cc. of formaldehyde 
added and thoroughly mixed with the solution. 
Then 150 cc. of acetaldehyde was added and 
thorough]y mixed with the resulting gum dex- 
tran solution. The gum dextran solutiQn was 
then treated with 150 cc. of isopropyl alcohol. 
After allowing the precipitate fo settle and dry 
about 10 minutes, the precipitated gum material 
was then transferred to a basket-type centrifugàl 
and centrifuged at 1. P. M. of approximately 
4,000. The gum was then washed with isopropy! 
alcohol, whfle the centrifugal was at maximum 

speed. Thts material was then moved from the 
centrifugal and 4.5 dried grams of the material 
when added to 100 cc. of water gave a viscosity 
of 2,400 cps. 
5 EXAIVfPLE III 
250 cc. of the gum dextran solution produced 
as set forth in Examp]e II were treated with Dry 
Ice in an amount fo freeze the solution, and then 
allowed to stand overnight. Thereafter the 
10 frozen solution was thawed and allowed to stand 
until it assumed room temperature of 68 ° F. To 
this solution there was then added 150 cc. of 
formaldehyde, and the resulting mixture was 
stirred and agitated. Thereaftm', 250 cc. of iso- 
15 propyl alcohol was added to precipitate the gtun 
material from its solution. The supernatent 
liquid was then decanted from the precipitated 
gum dextran, and thereafter the precipitate was 
transferred to a centrifugal operating at 4000 
20 1. P.M. The material was not washed in the 
centrifugal with any washing agent, as for ex- 
ample any of the monatomic aliphatic alcohols. 
4.8 grains of the material which was dehydrated 
and dried in the centrifugal were added to 100 
25 cc. of water to produce an aqueous solution of 
gum dextran having a viscosity of 5,000. 
EXA/VII:'LE IV 
2,000 cc. of the gum dextran solution produced 
S0 as set forth in Example Il were transferred fo a 
pressure bottle and heated in a sterilizer under 
15 pounds pressure to a temperature between 
about 212 and 215 ° for a period oï 15 minutes 
and one hour, and then the pressure was released. 
35 Upon cooling, the gum dextran solution was then 
treated first with 67 cc. of 37% formaldehyde; 
after thoroughly mixing there was added 100 cc. 
of aceta]dehyde. The gum dextran, formed an 
aldehyde complet. This omplex was then pre- 
40 cipitated by adding fo the so-treated gum dex- 
tran so]ution 100 cc. of isopropyl alcohol. The 
resulting mass was then partially dried ai room 
temperature of 68 ° F. 4.7 grains of this material 
added to 100 cc. of water produced a gum dex- 
45 tran solution having a viscosity of 2080 cps. 
ELE V 
250 cc. of the gum dextran solution produced 
as set forth in Example II was left fo stand 
5] overnight in Dry Ice. Thereafter, the mixture 
was then thawed and the solution after thawing 
was treated first with 100 cc. of formaldehyde, 
and then after stirring there was added 50 cc. of 
acetaldehyde. The so-treated mass was then 
55 mixedwith 200 cc. of isopropyl alcohol, which 
functions to precipitate the gum dextran-alde- 
hyde complex. The latter was then centrifuged 
in the manner previously .set forth, and then 
washed-with alcohol. Thereafter, the material 
6o wag dried at room temperature of 68 ° F. 4.6 
grains of the material taken on a dry basis was 
then added to 100 cc. of water, and the result- 
ing gum dextran solution had a viscosity of 3,450 
cps. 
5 EXAIV£PLE VI 
250 cc. of gum dextran solution produced as 
set forth in Examp]e Il were'frozen by leaving 
the solution overnight with Dry Ice therein. 
ï0 Thereafter, the frozen Solution was thawed at a 
room temperature of 68 ° ànd treated with 100 
cc. of formaldehyde. Thë solution was thorough- 
ly stirred in order that the formaldehyde could 
physically and/or chemicdlly react with the gum 
75 dextran. Then the gum dextran-compiex-was 
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prçcipitate_d:from the solfltion by adding fo the 
s0!u0n 250. cc. of isopropyl alcohol. The super- 
natant liquor was then decaated from the pre- 
ciJitafed gum, and the latter was thon Washed 
with isopropyl alcohol. Instead of using iso- 
propyl alcoh0 l, any of the fairly volatile mon- 
atomic aliphatic alcoh01s Could be used contain- 
ing from 1 to 10 carbon atoms in ifs molecule. 
The washed gum dextran-complex was thon 
transïerred to a centri_ïugal and dehydrated for 
a period of 20 minutes, the centrifugal operating 
at a speed of between 2000 and 4000 1. P. M. 
The partia!ly déhydrated gum dextran complex 
was thon washed with isopropyl alcohol or an 
equivalent alcohol, as. specified, and taken to 
dryness. 3 grains of this dried material when 
added to 175 cc. of-water producedan aqueous: 
gum s01ut.ion having-a viscosity of 3800 cps. 
EXAIVfPLE VII 
250 cc. 0ï gum dextran solution produced, as 
set-îorth in: Example II .were treated, with Dr] 
Icein an amount suflicient to freeze the solution. 
Thë solution was all6wed te stand overnight and 
thon thawed, at room temperature. The thawed 
solution Of.gu m dextran was thon treated with 
i00 cc. of.formaldehyde.- Thereafter, therWwas 
added 25 cc. of acetaldehyde and the mixture 
was thoroughly stirred and agitated in order that 
by a time.reacti0n, if necessary, the f0rmaldehyde 
and the acealdehyde reacted with the gum dex- 
tran to form. a gum dexran-aldehyde complex. 
Thereafter, the solution containing:the oluble 
gum dextran-aldehyde complex was treated with 
an alcohol in order to precipitate the gum mass 
from its solution. The supernatant liquor was 
thon decanted from the gum mass and the re- 
sulting precipitated gum mass was thoroughly 
washed with isopropyl alcohol. Thereafter, it 
was centrifuged for 20 minutes, and then «ged, 
oxidized and ripened for a period of 72 hours in 
a current of air at a temperature preferably 
varying between 85 ° and 105 ° F. 5.4 grams of 
this material when added to 130 cc. of water pro- 
duced a. gum solution or suspension having a 
viscosity of 12,400 cps. 
EXAMPLE VIII 
250 cc. of- gum dextran solution produced as 
set f0rth in Example II ïëre ffozen  With Dry 
Ice and lef 0vernight. Thereafter, the gmm 
dextran material wai ll0wéd t0 thaw. The 
material was maintained af room temperature 
end thon treated firs t wt h-150 cc. of formalde- 
hyde, and then with 50 cc. o acetalde.hyde. The 
soteated materiai-vas thon_ toroughly mixed 
in ortier to hasten the formation of the gum dex- 
tran-aidehYde comPlex. Thëreafterï i50 Cc. o 
is0propyl alcohol wïs alded tïJ thë nï 'dextran 
ofltion nd the gumdextranpreciiatëd there- 
fron. The precipitate and its.iquid..was allowed 
to stand for abou 10.minutes, and thereater the 
s.Upm'nataDt liquor was withdrawn ïromthe pre: 
cipitate by decantation. The precipitated gum 
mass was then placed..n a centr_iïugal and wasiëd 
with alcohol. The centriïugal was then operated 
for about 20 minutes, and- the material was aged 
for- a period varying, between 40 and 72 hours. 
This partially dried materiat was further dried 
af. room temperature,-that:is 68 °, and thereafter 
 limited amount of water was added, as for ex- 
ample 50 ce. fo fqr m apaste; obviously, this may 
var-y, cqnsdeab!_y. The. paste was thereafter 
dç_i_ed, ai/a. tem.p.e.r:atue  Oï, 60% wa.shed with iso 
pr..opl a_1ço91, an.th.er:r_diç., d at r0pm tenïpera 

ture, When.3.grams _of the redried material was 
added to lOti cc. of watér and the suspension 
agitated,it, had such a. heavy.viscosity that it 
could not be.read on the viscometer. 
5 EXAMPLE IX 
250 cc. of gum dextran solution produced as 
set forth in Example II were treated with Dry 
Ice in an amount to freeze the solution. Aïter 
10 ,ïreezing, the frozen gum dextran solution was 
thawed and treated with 50 cc. of isopropyl 
alcohol while stirring and agitating. There was 
thon added 50 cc. of formaldehyde, and the so- 
treated gum dextran material was again stirred 
15 and agitated. Thereafter, there was added to 
theso-treated gum dextran solution 10 cc. of 
acetaldehyde, and thon this was followed by 50 
cc. of ïormaldehyde. After a thorough agita- 
tion of said extracting agents with the cultured 
20 gum dëxtran solution, there was added a pre- 
cipitating agent ' in the amount of 150 cc. Of 
isopropyl alcohol. The supernatant liquor was 
thon decanted, and the precipitate Washed with 
isopropyl alcohol and  thon centrifuged. The 
25 materiaI Was then transïerred from the centri- 
fuge and dried at room temperature for two days. 
The viscosity o.f the 5.4% aqueous solution (dry 
weight) was 4,200 cps. It appears that gum 
dextran  can be precipitated.from solutions which 
0 bave been fermented with sPecies Leuçonos$oc 
mdsen$eroies(Cienkowski) Van Tieghem, and 
in practically its original form with alcohols, 
ïfter. thesoltion has been treated with an 
aldehyde, and by this nethod the gum rquires 
35 or retains gn exceedingly high viscosity potential 
in aqueous suspension. The aldehydes react to 
form aldehyde complexes with the gum dextran, 
and the alcohol which is added to the so-treated 
gum dextran solution tends fo dehy¢h'ate and 
40 precipitate the aldehyde-gum dextran complex. 
Where herein it has been stated that the precipi- 
tating agent, such as an aliphatic alcohol having 
the formula CnHn+lOHis used to precipitate, 
what is precipitated is the gum dextran which 
45 contains a certain amount of the gum dextran- 
aldehyde reaction, product. When gu m dextran 
is treated in the manner set forth, the material 
dries easily, is not sticky, and is capaSle oï pro- 
ducing an aqueous, suspension which has the 
50 property of forming viscous solutions comparable 
fo that formed when gum tragacanth is sus- 
pended in an aqueous suspension medium. If 
bas been round that when 100 cc. of a poly- 
saccharide substrate which has ben fermented 
5. and which contains gum dextran due fo the fer- 
mentation o.f the polysaccharide present in the 
substrate, are treated with 50 cc. of acetaldehyde, 
thoroughly mixed and then treated with 50 cc. 
of Propanol, a precipitate is obtained which in 
«. 5% aqeous suspension, calculated on dry weight, 
produces a Viscosity of 2500 cps. Even higheï 
viscosities can be obtained by substitution of a 
part of the acetaldehyde with formaldehyde. 
Further, when treating the gum dextran solution 
5 with formaldehyde, if has been ascertained that 
the addition efa small proportiou of .acetalde- 
hyde tends to increase the rate of-drying of the 
recoveréd gum dextran. More specifically, if bas 
been discoveredthatthe best results are obtained 
70 by treating 250 cc. of completely fermented 
mash of.the character herein set ïorth, and 
ing an original viscosity of between 2000 and 
6000 cps. on the Brookfield viscometer, with 
150 cc. of OEormaldehyde and 25 cc. oï acetaldê- 
75 hyde, t.h_e ma.terial being th0roughly m_ixed ater 
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the addition of each of these extraction agents, 
and then ,50 cc. of isopropyl alcohol added fo 
precipitate the gum dextran-aldehyde complex. 
Other aldehydes vhich can be used are para- 
formaldehyde, propyl aldehyde, butyraldehyde, 
isobutyraldehyde, glyoxal (biformyl), and the 
like. Instead of using formaldehyde, paraïorm- 
aldehyde may be used. The aldehyde or para- 
formaldehyde may be used alone or in combina- 
tion with any of the aldehydes previously herein 
set forth. 
In general, it may be stated that it is the alde- 
hyde radical of the aldehydes which are used 
vhich combines with the gum dextran, and there- 
fore any aldehyde may be used which il capable 
of. furnishing the aldehyde radical. The .fer- 
mented substrate containing gum dextran may 
be treated with an aldehyde gas, as for example 
formaldehyde gas, and the gum dextran wfll be 
modified either physically or chemically, so as to 
impart to the so-treated gum dextran the ability 
to develop such a high viscosity potential that 
it wfll form aqueous solutions having viscosities 
ranging between 1400 and 80,000 cps, and more 
limitedly between about 1400 and about 16,000 
or about 20,000 cps, the concentration of the 
gum suspended in aqueous solution preferably- 
varying between about 1% and about 5%. 
Aqueous suspensions of good viscosity are 
tained when the concentration is between 2 and 
about 5 or 6%, and between about 3 and 5 or 
6%. In general, the concentration of the 
aqueous suspension of the gtun mass which bas 

tran should be dried in a gaseous oxidizing cur- 
rent, as for example warm air and at a tem- 
perature between 85 ° 1% and 105 ° 1% Higher 
temperatures tend to reduce the viscosity values 
5 of the extracted gum. While the high viscosity 
values are hot destroyed af temperatures higher 
than about 105 ° F., there is a tendency at higher 
temperatures fo impair said high viscosity levels. 
If bas been OEound that this aeration is highly 
lO desirable, not only for the purpose of accelerating 
the drying of the gum mass, but also for the 
purpose of oxidation, since it bas been ascer- 
tained that the exposure of the gum dextran 
to oxygen gas is often beneflcial. 
15 The following Table I sers forth the data rela- 
tive to a series of supplemental experiments in 
which the fermented substrate was of the char- 
acter herein previously set forth, the substrate 
containing carie sugar and nutrient mediums such 
20 as tryptone, yeast extract, di-potassium phos- 
phate, and the like, said substrates having been 
seeded with a culture, of species Leuconosic 
meseneroides (Cienkowski) Van Tieghem, and 
then incubated. The table also sers forth the ex- 
25 traction agents which include the aldehydes 
used and the precipitating aent. The terres wet 
grains and dry grains refer to the condition of the 
material from which the stated viscosity is ob- 
tained. In some cases, the extracted.material is 
3o in a fairly wet form, and it then is referred to 
as wet grains, and in other cases the gum mass 
recovered was dried, and then the amount there- 
of recovered is referred to as dry grams. 

TaSSe I 

A B C D E F G 

Gum Recovery in 
Example cC'SmentedOf fer- Extraction Agents, in cc's grains, cc's Viscosity in 
No. substrate and Reactants Water centipoises 
Wet Dry 
Grains Grains 

1 ......... 200 Ethylalcohol .............. :  20 .......... 
2 ......... 200 Isopropyl alcohol ............ 20 .......... 
|150-acetaldehyde ............ 
3 ......... 400 {50-formaldehyde ............ . 6. 5 ..... : .... 
(150-isopropyl alcohol ........ 
100-formaldehyde ........... 
4 ......... 300 150-acetuldehyde ............ . ......... 4, 5 
150-isopropyl alcohol ........ 
150-formaldehyde ........... 
5 ......... 250 250-isopropyl alcohol ........ ' ......... 4. 8 
67-formaldehyde ............ 
6 ......... 200 lO0--acetaldehyde ............  4. 7 .......... 
100-isopr opyl alcohol ........ 
100-formaldehyde ........... 
7 ......... 250 50-acetaldehyde ............. . ......... 4, 6 100 
200-isopropyl alcohol ........ 
lO0-formaldehyde ........... 
8 ........ : 250 250-isopropyl alcohol ........ ' 3. 0 .......... 175 
100-formaldehyde ........... 
9 ......... 250 25-acetaldehyde ............. . ......... 5. 4 130 
250-isopropyl alcohol ........ 
0 ......... 250 150-formaldehyde ........... 3.0 .......... 100 
[50-1sopropyl alcohol ......... 
|50-formaldehyde ............ 
|lO-acetaldehyde ............. 
1 ......... 200 {(addedandstirred, foIlowed ,_ ........ 5,4 .......... 
[50-bo)rmaldehyde-_ _; ........ 
[150-isopropyl alçohoi ........ 

150 0 
150 0 
100 2, 0( 
100 2, 4( 
100 5, O( 
100 2, 0 
3, 4t 
3,8C 
12, 4 
too heavy t 
be read. 

4, 2C 

been produced as herein set forth varies between 
1% and  and 8%. Even higher concentrations 
may be obtained. 
 In general, if may be stated that when the 
extracted gum dextran material is dried and 
treated, as herein set forth, there are obtained 
viscosities which are comparable to gum traga- 
canth, which has one of the highest viscosity 
potentials of any of the natural gums. 
If is-..desirable that the precipitated gum dex- 

Referring fo Example 3 of the above table, 
400 cc. of culture fermented substrate, produced 
as herein set forth, Were treated with 150 cc. of 
acetaldehyde and 50 cc. of formaldehyde. -The 
70 resulting mass was then treated with isopropyl 
alcohol to precipitate therefrom the gum dextran 
complex. There is obtained from 400 cc: of the 
fermented substrate upon tbeatment as specified, 
6.5 grains of gum. This was "wet grains." When 
75 the gum was dissolVed in 100 Cc. of water,.the 
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viscosity and cps. was 2,000. The remaining ex- 
pel'iments in Table I-indicate the viscosities ob- 
tained under the treatment conditions set £orth. 
In general, itmay .be stated that when the 
mashes herein set ïorth and those set forth in 
applicant's prior patent, No. 2,392,258, are fer- 
mented, the. amount of gum dextran which is 
theoretical]y formed is about 50% by weight of 
the sugar. Therefore, when using a 20% sugar 
solution, there .is a yield of about 10% of gum 
dextran. 
...In the present process, instead of fermenting 
the polysaccharide in the presence of a nutrient 
medium including tryptone, the fermentation 
may be carried out using a nutrient medium com- 
prising blood and autolyzed yeast, or a mixture 
of blood and tankage in the presence of auto- 
lyzed yeast. The terre "tankage" as herein used 
refers fo the press cake obtained from the.ab- 
batoir by-products plants. This press cake is 
usually dried, broken up, and used in the indus- 
try as a filler for fertilizer compositions. A typi- 
cal analysis of tankage is as follows: 
Cï'ude protein, hot less than 60% 
Crude fat, hot less than 6.0% 
Crude fibre, hot less than 3.0 % 
The cane juice which is fermented may be in 
the form of filter press mud. 
While the gum dextran is preferably produced 
by fermentation of a polysaccharide as, for ex- 
ample, carie sugar with species Leuconosoc 
meseneroides (Cienkowski) Van Tieghem, there 
are a number of other bacteria which are well 
known fo ferment polysaccharides and especially 
æugar solutions in the presence of a nutrient 
medium. These bacteria may be used in pro- 
ducing the gum dextran which is treated in ac- 
cordance with the present invention. However, 
the preferable factor is genus Leuconosoc 
meseneroides (Cienkowski) Van Tieghem, as 
herein specified, as this produces the best yield. 
Usually the amount of di- or polysaccharide 
present in the aqueous substrate varies from 
10% fo 30%. Satisfactory results are obtained 
when 10% fo 15% of the sucrose or the like is 
present. The amount of sucrose present in- 
fluences the amount of gum dextran produced 
by the bacterial fermentation. 
While the removal of water from the gum dex- 
tran resulting from precipitation of the gum 
dextran-aldehyde complex is preferably effected 
by centrifuging, if is fo be understood that any 
of the prior art methods of drying may be used. 
Centrifugais are merely an efficient apparatus 
for effecting the drying. Other prior art appa- 
ratus or methods may be substituted for the ones 
herein disclosed. 
If is desired to point out that the viscosity of 
an aqueous solution depends on the properties 
of the gum dextran, that is, ifs ability fo form 
the viscous solution and also the amount of gum 
dextran suspended in a given amount of water. 
In Table I various concentrations of the herein 
produced gum mass in water are set forth. If is 
0bvi0LS that if more water is used, the viscosity 
of the resulting solution will be less even if the 
saine amount of gum is used; and if less water is 
used, the saine amount of gum will produce a 
more viscous solution once the gum dextran mix- 
ture or complex is endowed with the property of 
forming a viscous solution, iherefore, one of 
the essential points of novelty of the present in- 
vention is fo confer or endow upon the gum dex- 
tran produced by bacterial fermentation the 
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property of forming a viscous gum solution. 
Thereafter the concentration, of the viscous solu- 
tion can be controlled to give various viscosities 
defined in centipoises. 
5 While the alcohols are, as stated, preferably 
used as a precipitating agent to recover the gum 
material from the gum dextran-aldehyde com- 
plex, other prior art precipitating agents may 
be used. Since the precipitation of gum dextran 
10 from sLspension in an aqueous solution is well 
known in the art, if is hot desired fo be limited 
fo an alcohol as the precipitating agent. The 
alcohols which have the formula CH2+IOH are 
set forth on page 28 of ttackh's Chemical Dic- 
15 tionary, third edition, The Blakiston CompanF, 
Philadelphia. Any of the monatomic aliphatic 
alcohols which are liquid may be lsed to pre- 
cipitate the gum dextran from the fermented or 
incubated substrate after the saine bas been 
20 treated as herein set forth, said treatment includ- 
ing the addition of an aldehyde of the oharacter 
set forth or the preliminary dehydrating step 
followed by treatment with an aldehyde. 
If is preferred fo use an alcohol having a low 
25 bofling point, that is below the boiling point of 
butyl alcohol. Butyl alcohol and higher alcohols 
produce a product which is exceedingly difficult 
fo dry, and tends fo be more of a plastic than a 
30 The liquid aliphatic saturated aldehydes which 
are sitable for carrying out the present inven- 
tion are set forth in ttackh, supra, on page 29. 
The best results are obtained by using the satu- 
rated aliphatic aldehydes containing between 1 
35 and 4 carbon atoms, in the molecule. Those 
aldehydes containing between 5 and 6 carbon 
atoms may also be used. 
The sucrose-containing mash which has been 
fermented as herein set forth may be treated with 
40 acetaldehyde or formaldehyde, or by a mixture 
of the two. The gurn dextran-aldehyde complex 
may thereafter be precipitated by any of the al- 
coho!s herein set forth, and the supernatent 
liquor decanted from the precipitate. The latter 
_5 may then be washed with any medium which is 
insoluble, preferably one of the alcohols, and 
then centrifuged for 20 fo 45 minutes af a cen- 
trifugal speed of between 2,000 and 5,000 i. P. M. 
The partially dried gum, and the latter iæ in a 
50 fairly dry ïorm, is then aged in a current of air 
at a temperature which may vary between 50 ° 
and 150 ° F., but preferably varies between 85 ° 
and 105 ° F. 
lelative to mixtures of aldehydes, in Example 
55 V the mixture is ruade up of 33/s% acetaldehyde 
and 66% % formaldehyde. In Example VII the 
aldehyde mixture contains 20 % acetaldehyde and 
80 % formaldehyde. In Example VIII the acetal- 
dehyde is present in the formaldehyde-acetalde- 
60 hyde mixture in an amount of 25 %. In Example 
IX the formaldehyde-acetaldehyde mixture con- 
tains 10% of acetaldehyde. These are all ex- 
amples of mixttLres wher the ïormaldehyde is 
present in a predominating quantity, which 
65 means over 50%. However, the acetaldehyde 
may be present in a predominating quantity, as 
shown by Example IV. In general, the amount 
of acetaldehyde present in the formaldehyde- 
acetaldehyde mixture may vaï betwen 5% and 
T0 90%. Other aldehydes herein set forth ray be 
mixed in similar proportions. 
After the centrifuged or filtered material has 
been dried to a fairly dry form, it.may be fur- 
ther dried either in a va'cuum, or b: a current 
5 of air operating in a vacuum, or b: a current of 
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air operating af atmospheric pressure or above 
atmospheric pressure. If is, therefore,'clear that 
it is hot necessary fo dry in 
that the substantially complete drying which 
ïunctions fo age and ripen the gum dextran, all 5 
as previously set forth, may be effectedin a vac- 
uum and the temperature of drying in a vacuum 
may vary, as stated, from 50 ° fo 105 ° F. but is 
preferably between 85 ° and 105 ° F. The lower 
temperature is not very important. The upper 10 
temperature preferably should not exceed about 
105 ° F. for the reasons previously pointed out. 
Employing the procedure above set forth, high 
viscosity ranges as set forth are obtained when 
 dextran produced in the manner referred 15 
fo is treated with an aldehyde and .the treated 
mass recovered from solution either by mechani- 
cal means or by precipitation with the usual pre- 
cipitating agents including the alcohols. In other 
words, ai concentrations of around 3%, 4%, or 20 
5% the gum dextran material produces a high 
viscosity solution. I-Iowever, when the concentra- 
tion of the gum in the aqueous solution is below 
about 3%, the viscosity of the solution begins fo 
break somewhat from the very excellent viscosities 25 
obtained at concentrations above 3% of the gum 
in aqueous solution, and at low concentrations of 
say 1%, the viscosity of the solution may be very 
substantially reduced. If bas been discòvered 
that by the procedure hereinafter outlined, this 30 
break in viscosity of the aqueous solution can 
be substantially inhibited so that af 2% and 1% 
the sustension of the gum in aqueous solution is 
one that has substantial viscosity. If bas been 
ascertained that if the pli of the substrates which 35 
have been c0mpletely fermented by genus 
Leucoosoc esroes (Cienkowski) Van 
Tieghem is raised fo a pI-I of between 7 and 8, 
and the solution allowed fo stand ai a tempera- 
ture between 50 ° and 80 ° 
is added and the solution is kept ata tempera- 
tureof about 50 ° and 75 ° for a suitable length 
of time, as for example one hour and the solution 
then neutralized fo bring the pli fo 7, the dex- 
tran-aldehyde complex precipitated with isopro- 45 
pYl alcohol or extracted by centrifugal means or 
. by filtering and then drying, produces a material 
. which on suspension in water yields a product 
which gives exceedingly high viscosities ai low 
. concentrations. The following is a specific ex- 
ample in accordance with the above procedure. 
EXA1VfPLE X 
To 30 grains of gum dextran extracted from 
fermented substratgs fermented with Leuconosoc 
esneros (Cienkowski) Van Tieghem, there 
was added 400 cc. of water, and the material ruade 
into a homogeneous colloidal suspension by agi- 
tating the mixture. There was then added 5 
grains of sodium hydroxide fo raise the pli of 
the solution fo 8.5. After the addition of the 
sodium hydroxide, the material is left fo stand 
for 4 hours ai room temperature, that is af about 
20 fo 25 ° C. or 68 ° F. The aldehyde was then 
added and the solútion was then warmed fo 75 ° 
C. and again allowed fo stand for about 1 bout. 
The pli was adjusted so that the solution was ap- 
proximately neutral. This adjustment fo a pli 
of 7 was effected by adding monochloracetic acid. 
The resu]ting gmn mass was then precipitated 
with isopropyl a!cohol and the precipitate was 
dried in an oven at 105 ° F. The viscosity poten- 
tials of this product in water are set forth in the 
ç foll0wing Table I. 

Concentration Viscosty 
in cps. 
..................................................... 1, 000 
% ........................................... : ......... 
/ ..................................................... , 800 
% ..................................................... 

Viscosities as high as 16,000 cps. have been ob- 
tained employing the invention herein set ïorth. 
Employing the above procedure, a 3% concen- 
tration of the gum in aqueous solution had a 
viscosity of 16,000 cps. and 5% concentration of 
the gum in aqueous solution had a viscosity as 
high as 40,000 cps. If is desired fo point out that 
gum dextran which was on the market prior fo 
the present invention, said gum dextran being 
produced by the prior art methods of extraction 
and purification, was a tenacious and mucilagi- 
nous product which had a very low viscosity, even 
in high aqueous suspensions. For example, a 
high concentration of prior art gum dextran pro- 
duced by the ïermentation process herein set 
ïorth had very little viscosity even in a 5% 
aqueous concentration. For example, the con- 
centration of gum dextran produced by fer- 
menting a substrate of the character set forth 
with Leuconosoc mesenferodes (Cienkowski) 
Van Tieghem in a 5% suspension had an initial 
viscosity of between 100 and 200 cps. 
The high viscosity gum material produced in 
accordance with the present invention exhibits 
high tenacity, and cohesiveness, and is adapted 
for use in the off drilling field, and particularly 
may be incorporated in a mud-laden drilling 
fiuid containing a mud base, the gum of the 
present invention .acting as a suspension agent 
ïor the mud base. The gum mass produced in 
accordance with the present invention may be 
used as an emulsifying, suspending, jellying, 
thickening, embodying agent. If is especially 
.valuable as a stabilizer for ice cream. It may 
be used in food products of a foam, jelly or emul- 
sion nature. It may also be used in cake icings 
and whitping cream, in hand emollients, as an 
addition to boiler feed water to prevent encrus- 
ration, and in pharmaceuticals. 
What is. claimed is: 
1. The method comprising ïermenting an aque- 
ous polysaccharide substrate in the presence of 
species .Lecoosoc meseterodes l (Cienkowski) 
Van Tieghem, and producing therefrom an aque- 
ous suspension oï gum dextran, treating said 
aqueous suspension with a saturated water-solu- 
ble aliphatic aldehyde, and recovering the re- 
sulting gum from the so-treated mass. 
2. The method defined in claire 1 in which the 
polysaccharide is sucrose. 
3. The method comprising ïermenting an aque- 
ous polysaccharide substrate in the presence of 
species Lcoosoc seros (Cienkowski) 
Van Tieghem, and producing therefrom an aque- 
ous suspension of gum dextran, partially dehy- 
drating said aqueous suspension of gum dextran, 
treating said aqueous suspension with a satu- 
rated water-soluble aliphatic aldehyde, and re- 
covering the resulting gum from the so-treated 
mass. 
4, The method cmprising fermenting an aque- 
0US lpolysaccharide substrate in the presence of 
species Liconosoc serooEs (Cienkowski) 
Van Tieghem, and producing therefrom an aque- 
ous suspension of gum dextran, simultaneously 
751remoing oxygen ïrom the fermented gum dex- 



tran while freezing .he :fermented product by 
treating the latter with Dry Ice, thon thawing the 
frozen gum dextran product, treating the 
produced gum dextran with a sáturated water- 
sblflble aliphatic aldehyde, and recovering the re- 
sulting gum- from- the so-treatedmass. 
5. The mèth6d comprising fermenting an aque- 
ous polysaccharide-substrate in- the- presence of 
species Zeconofoc meenferoe (Cienkowski) 
' Van Tieghem,-and poducin4herïrom.an,aque- 
ous suspension. Of : um dextrn, .:rating  .said 
aqèous suspCsi¤n.with¤aatted waters01u- 
ble-;aphatic ,aldhyde,: rêcoVezlng=the resulting 
gum fr0 .thd otreatd .mass, dhaing: -the 
.reCoveredgum, .nd-thnàgiAg ánd oxidizingthe 
dehydrated;maerïalni a: Cut 0f:.an oxygen- 
cofltaingga wile: 2nhibiting:-lany ubstantial 
reduction-ïn-the/isCoïty Vle.of- tlie.reSulting 
:Um,. said--tratm.ent wïthsid:gas.bëingcon- 
tinued :unil .thëg.am-deçn losë itssticMnss 
an d ,tacMneSs: andassumes :af. :last:;a--douhy 
consistency. 
 6. -e method C0mDrisinfermening a aque- 
0us:p01Ysaccharide ubstzate.:iE- theçpresene»of 
species-. LecooSoc: eseods» .( Cienkowsk-i 
Van ieghem/and produg thref«om anaque- 
eus suspesion of gum: dextran partially.dehy- 
drating, said queoaS 'colloidal: suspicion, ofgum 
deitran,&re'ating-the par.tially-dehydçted pr6d- 
ùCt wit a Sturated atzs01ublè aliphati alde- 'o 
hyde, recoering:gum idextran 
treated .mass, ehydating ;the:'recoveredï.g 
:dextran and=.thn ing- and.oxidizing the dehy- 
-dted mateZial.:icUrrent of.an:oXgen-Con- 
taing- gas .while--inhibiting-ny substantiaFre- 
duction:in:-the-iscosity Vàlue:of..the resulting 
gum,- said. tzeatmet  With: sáid2. as :being - con- 
tinued until -th gdXtran .10-SC.i stickiness 
and -tacMnesandssms at-2eSt:a doughy 
c0nsistency. 
 .. The.mèthod efind in;clàim 6 :in wNich4he 40 
gum,dextran recovred ftfthe partially; dehy- 
drated prodUCt is tzeated.:with a :saturated ali- 
phatic aldehyde, is]furthéz2dehYdred. by: cen- 
triïagal cfien. 
: 8. The method cOmpriing:fermentingan aqe- 
ous: polysaccharide«ubstrte iJthe :presence, of 
species Leucoosod :ëseeroes ( CiCkowsEi) 
Van Tieghem, and producingtherëïrom 
ous suspension, of: gum.-dextran,= .tetg -said 
aqueous suspensio with .a satrtéd:watersolu - 
.ble aMphtic .aldee, recovëring the-rsulting 
 gum from :the sotreated massvdehydrating.the 
recovered gum; removing impuritieg.Tçom thede- 
hydrated material, partially ying fhe:. purified 

drying the: recovered: gum .and thereaf£er aging 
:the ltter.in s.curr.ent 0f air_af a'.temperatureoof 
not:over. 105 °: 
 14. The /method  comprising 'fermenting 
5 -aqueous :sucrose :.substrate_ in _the. presence'..0f 
speciesLeuconosoc mesenteroicIes ,(Cienkowski) 
¥nTiehem andproducing..theefrom anaque- 
 ous suspension of .gum  dextran, treating -.said 
.aqueous suspension with a.mixture of acetalde- 
hyde and formaldehyde, recovering £heresulting 
gum ïrom. the aqueous suspension, : partially 
drying the recovered, gum,- treating, the latter 
with water, fo form.a paste for a period vaiying 
between two hours.and twelve hours, nd.again 
drying the'resulting paste. 
15. The reactionproductoïa saturated water- 
solublealiphatic aldehyde and gum.dextran pro- 
 duced by the bacterial fermentation of:an aque- 
ous substrate of sucrose in thepresence ofspecies 
:20 Leuconos$oc mesenSeroicIes (Cienkowski) Van 
Tieghem, said reaction product being soluble in 
water. 
16. The reaction product o a saturated water- 
. soluble aliphatic.aldehyde andgum dextranpro- 
duced by .the bacterial fermentation of an.aque i 
ous substrate -of sucrose in the presence of..species 
Leuconostoc meseneroicles (Cienkowski) Van 
Tieghem, said: gum dextran: having been there- 
after dehydrated. 
17. The reaction producç of formaldehyde and 
gum dextran produced by the bacterial fermen- 
tation of an aqueous substrate of sucrose in the 
presence, of. species Leuconosoc mesentroides 
 (Cienkowski) Van Tieghem. 
18. An aqueous  suspension, of  the. reaction 
pr0duct of a water-soluble aliphtic aldehyde and 
gum dextran produced by the bacterial fermen- 
£ation of an aqueous solution bf_ sucrose in :the 
presence of species Leuconostoc mesenteroicles 
(Cienkowski) Van Tieghem, said reaction pr0d- 
uct being soluble in water; said suspension con- 
tining between about 1% and about  8% of the 
gum reaction pçoduct and having- a viscosity 
range between :about 14»000-and-about 20,000 
centipoises. 
5 -19.- The -" method ." comprising - fermenting :- an " 
aqueous:polysaccharide substrate in the presence 
 0f: sPecies .Leuconostoc meseneroicles (Cienkow- 
. ski) van Tieghem,. and producing, therefrom an 
,aqueous. suspension-Of gum dextran, freezing 
50. said ..aqueous  suspension, : thawingthe frozen 
mgss;, treating, the resulting gum dextran suspen- 
sion with a saturated, water-soluble aliphatic 
aldehyde, and recovêring the resulting gum from 
the. so-treated mass. 

gum, adding water thereto in an amount to form »55 20. The method: defined in Claire - 19 4n..which 
a paste, and again dehydrating:, the,resUlting ' the.freezing is'Cected.withDry Ice. 
paste. ..21.:The.method defined in-'olaim-494n which 
9. The method defined in claïm 8:in :twhch the the 'saturted water-soluble äliphtic .'aldehyde 
gumis recovered by treating :the:'gum: dextran- . contains between. 1: and. ô carbon atoms :in- the 
aldehyde reaction mss with ar£ alcohoL -ï60 molecule thereof. 
10. The method defined in claire. 1 ïn. which' "22.. The  method ,comprising :fermenting::an 
the aldehyde .is .acetadehyde. aqueous polysaccharlde substratè: in the pesence 
. 11. The method.defined- in= clalm.,  in .whieh . oflspecies Leuconostoc-meseneroides. (Cienkow- 
.the. aldehyde-is-acetatdehyde. -ski) Van Tieghem, and producing therefrom an 
12. The-method-.deiïned-in-claim 1 inwhich -65 -aqueous -suspension-. of gum dextran,.-freezing 
the aldehyde .is amfxture bf.,acealdehde.and said aqueous suspension,: thawing.the - ïrozen 
f_rmldehyde, mass, treating the resulting gumdextran:suspen- 
13. The methbd comprising " femnenting ,,an sion with.a saturated water-soluble aliphatical- 
aqueous sucrose .substrate -in 4he - presence of dehyde, recovering gum dextran fom the treated 
species Leuconbsocmesenteroidvd-.(Cidnkowski)70.mass, dehydrating the recovered, gum dextran 
Van Tieghem and prbducing therefrom.,an aque- and thon ageing and oxidizing  the, dehydrated 
oas suspension of. gum dextran, trdating sid material in a current of an oxygen-containing 
aqueous " suspension ith a. s-aturated water- gas while inhibiting any substantial ieduction in 
soluble aliphatiC-allehyde;rec-Yêringthé.-2esult - the viscosity value of the regulting, gum,. said 
ing gum from the'hquëoùssuspCSin: pgrtially 75 treatment with said gas being continued until 
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the gum dextran loses its stickiness and tackiness 
and assumes at least a doughy consistency. 
23. The method comprising fermenting an 
aqueous polysaccharide substrate in the presence 
of species Leuconosoc meseneroiàes (Cienkow- 
ski) Van Tieghem, and producing therefrom an 
aqueous suspension of gum dextran, treating 
said aqueous suspension with a mixture of form- 
aldehyde and acetaldehyde in which the formal- 
dehyde predominates, and recovering the result- 
ing gum from the so-treated mass. 
24. The method comprising fermenting an 
aqueous polysaccharide substrate in the presence 
of species Leuconostov mesen$eroides (Cienkow- 
ski) Van Tieghem, and producing therefrom an 
aqueous suspension of gum dextran, treating 
said aqueous suspension with glyoxal, and recov- 
ering the resulting gum from the so-treated 
mass. 
25. The reaction product of formaldehyde and 
gum dextran produced by the bacterial fermen- 
tation of an aqueous polysacchariie substrate in 
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the presence of species Leuconostoc mesenter- 
oiàes (Cienkowski) Van Tieghem. 
26. The reaction product of acetaldehyde and 
gum dextran produced bY the bacterial fermen- 
5 ration of an aqueous polysaccharide substrate in 
the presence of species Leuconosoc mesener- 
oiàes (Cienkowski) Van Tieghem. 
27. The reaction product of a mixture of 
acetaldehyde and formaldehyde with gum dex- 
10 tran produced by the bacterial fermentation of 
an aqueous polysaccharide substrate in the pres- 
ence of species Leuconostov mesenteroides (Cien- 
kowski) Van Tieghem. 
WILLIAIVI L. OWEN. 
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